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ABSTRACT
Introduction. Telehealth in remote communities has been reported to
be cost-effective for emergency medicine and possibly for psychiatry.
Methods. The cost of sending a patient out of a remote community for
suicide assessment was compared with the cost of maintenance and
on-line charges of videoconference. The cost comparison was used to
determine the potential savings to the provincial government. User sa-
tisfaction was assessed through qualitative questionnaires.
Results. The use of videoconferencing for mental health assessment
for 71 patients in a remote northern community saved the Government
of Newfoundland and Labrador $140,088 in 2003. Patients and health
professionals were satisfied with mental health assessment via video-
conference.
Conclusion. The provision of mental health assessments for patients
in a remote community in Labrador, Canada by videoconference was
effective and saved money. (Int J Circumpolar Health 2004;63(4):422-
428)
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INTRODUCTION
This article describes a telepsychiatry telehealth project in Northern Lab-
rador that has completed its pilot phase and has proven to be sustainable
with telepsychiatry.
Telehealth projects are increasing all over the world and there have
been several reports of its cost-effectiveness. It has great potential benefits
for people living in circumpolar regions because of the geographic dis-
tance to access health services that are not provided locally. Telehealth has
the potential to bring health services closer to home (1)
World-wide there are many pilot telehealth projects but they have to be
cost-effective to be sustainable beyond the pilot phase (2-4). Much of the
telemedicine activity so far has been in the form of pilot projects with
funding from government or other sources. The number of self-sustaining,
commercial applications of telemedicine is still very small. Telemedicine
undoubtedly yields cost savings in certain circumstances, but few service
providers have found a way to make a profit or recover the cost of pro-
viding the service (6). A telemedicine project in a remote prison in North
Carolina, USA, used mainly for dermatology, neurology and gastroen-
terology consultations, where the cost of transporting inmates was esti-
mated at US $700 per inmate, was found to be cost-effective (6). A
telemedicine link in Scotland between the casualty department of a remote
community hospital and the accident and emergency department of a large
urban hospital was comprised of teleradiology and videoconferencing.
With 120 teleconsultations in one year between the community hospital
and the specialist trauma centre, this service reported an estimated annu-
al cost saving of £65,000 (7). The Telemedical Emergency Neurosurgical
Network (TENN) in Australia was developed to establish community-lev-
el access to neurosurgical critical care services for an underserved urban
population. After the first 35 months of operation, in addition to confirm-
ing clinical efficacy and cost-effectiveness, TENN resulted in the actual
saving of life, prevention of permanent disability and a net saving of
$561,774 mainly from reduced air transportation (8). In northern Ontario,
the initial and projected examination of the health costs suggested that
telehealth for cardiology consults would effectively reduce overall health
care spending while decreasing travel expenses for patients (9).
In Scotland, a pilot tele-oncology in a rural district general hospital in
Scotland was well accepted by staff and patients and the recommendation
was for further cost-effectiveness studies (10). In rural Vermont, USA the
424 International Journal of Circumpolar Health 63:4 2004
eHEALTH
use of a real-time video telemedicine was reported as having great poten-
tial for vascular surgeons, but cost-effectiveness studies may be needed pri-
or to its widespread adoption (11). A systematic review of the English lit-
erature by P Whitten et al in 2000 concluded that there was no good evi-
dence that telemedicine was a cost effective means of delivering health
care (12). Agency for Healthcare Research and Quality in the USA indi-
cated that a large number of gaps remain in both efficacy and effectiveness
research concerning access, satisfaction, quality of care, cost, and cost-ef-
fectiveness of telemedicine applications (13). Roine R et al reviewed the
literature and in 2001 reported that telepsychiatry was one of the applica-
tions where there was convincing evidence of effectiveness, but the evi-
dence for cost-effectiveness was still lacking (14). Strategis of Industry
Canada in 2004 stated that the research literature suggested that telehealth
has the potential to improve health services delivery while maintaining pa-
tient health outcomes, but that its cost-effectiveness and implementability
have yet to be clearly demonstrated (15). A study on telepsychiatry in rur-
al South Australia demonstrated that many patients with psychiatric prob-
lems could be effectively managed in their local country hospitals with
good outcomes (16). Brown FW in 1998 suggested that telepsychiatric ap-
plications can be cost effective, but needed evaluation (17). In a review of
telepsychiatry literature, D. M. Hilty et al in 2004 concluded that telepsy-
chiatry was effective but more research was needed to quantify the pre-
dictors of satisfaction and cost outcomes (18).
This evaluation of the mental health assessment application of tele-
health for a remote community in Labrador will add to the literature on
cost-effectiveness of telepsychiatry for remote communities.
METHODS
The remote, northern community of Nain has a population of 1,150.  A
physician visits the community for 5 days, on average every three weeks.
Access to the community is by plane. Nain is an hour and 15 minutes by
Twin Otter aircraft from the secondary care health center in Goose Bay.
When a physician is not in the community, referrals for suicide assess-
ment by a physician are made by videoconference. The nurse and/or
counsellors in the community participate in the assessment.
The videoconference telehealth system was set up as part of a pilot
project for Industry Canada. The health services sector is one of the users
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of the system. Other users include the justice department, schools, col-
lege, businesses and individuals. The operator charges the user for the
time. 
Before videoconferencing became available, and when there was no
physician in the community, patients requiring physician assessment for
suicide were flown to the secondary health care facility. The Royal
Canadian Mounted Police (RCMP) escort patients. 
For the 2003 calendar year, cost analysis of all mental health assess-
ments was done based on the cost of transferring patients including the
cost of RCMP escort. This was compared with the cost of operating the
videoconference and the counsellor/nurse time. The physician cost is as-
sumed to be the same for both videoconference and in-person consult.
The author assessed the satisfaction of patients, nurses, mental
health workers and physicians with video-consultation through a qual-
itative questionnaire. 
RESULTS
Cost in Canadian $ for transferring one patient for mental health as-
sessment:
Cost of return air travel for patient and escort $1173.00
Cost for RCMP escort for 2 days $400.00
Cost for meal expenses for RCMP for 2 days $83.00
Cost for accommodation for RCMP for one night $89.00
Total $1745.00
Cost in Canadian $ for videoconference mental health assessment:
Booking fee $25.00
On line charge for one hour $125.00
Cost for nurse/counsellor for one hour $32.00
Cost for telehealth coordinator for 15 minutes $5.00
Capital cost attributed $19.36*
Total $206.36
* The replacement cost for the telehealth equipment and software in
both locations is $12,000. In 2003, there were 71 mental health assess-
ments, 35 non-mental health assessment and 18 non-health applications.
57.2% of the telehealth hours were used for mental health assessment and
the amount of the capital cost attributed to mental health assessment was
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$6864. The equipment and software is expected to be replaced every five
years and the capital cost per year attributed to videoconference mental
health assessment is $1372.80. For each of the 71 videoconference men-
tal health assessments, the capital cost attributed is $19.36.
Of the 71 patients seen by videoconference, three patients were sent to
the secondary care hospital for further assessment and treatment. This
meant that the cost of three hours of videoconference was incurred un-
necessarily for these three patients. 
The Government of Newfoundland and Labrador funds healthcare and
policing. Videoconference mental health assessment saved the Govern-
ment in 2003, Canadian $104,088.44**
** [(1745 - 206.36) X (71 – 3)] minus [206.36 X 3] = 104088.44
The unemployment rate in the community is 68%. The loss of income
for patients if they have to travel to the secondary care hospital was not
assessed.
Users’ satisfaction was assessed through a qualitative questionnaire.
With videoconsultation the presence of the local nurse/counsellor during
the mental health assessment allowed for the remote physician and the
local health provider to collaborate in the management of the patient.
Satisfaction with this model of care was high for patients mainly be-
cause patients who were determined to be safe following videoconsul-
tation could be released immediately from the local police lock-up. Be-
cause of the collaborative consultations, patients were immediately lin-
ked with and could be followed up by local mental health workers. This
process was rated highly by doctors, mental health workers, nurses and
patients. The only exception was with locum physicians who reported a
low comfort level with video-consults. 
In 2003 there were 2 instances when there were technical problems
relating to inability to connect. These were corrected within the same
day. Other technical issues related to not being able to control the remote
camera. This occurred in 5 of the 71 video-consults. The local site had
control of the camera and the physician had to direct the nurse/counsel-
lor for zooming or changing direction of the camera. Changes in the
camera were not required except during initial set-up. In all these in-
stances, the videoconferences were completed in less than one hour and
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there were no additional charges. The average time for a videoconfer-
ence mental health assessment was 25 minutes
During this period none of the patients successfully completed sui-
cide. In the previous year there were seven deaths from suicide. The de-
crease in death from suicide could not be attributed to the easier access
to physician consults with videoconference. There were other changes
in the community that likely contributed to the decline in successful sui-
cide attempts. Processes that were ongoing included the community
consultation process by elders of the community and the implementa-
tion of a local suicide hotline.
DISCUSSION
There is already good evidence in the literature that telepsychiatry is ef-
fective (13-17). However, there is little evidence in the literature that te-
lepsychiatry is cost-effective (11-14,17). Our findings showed that vi-
deoconferencing for mental health assessment for a remote community
with a high burden of suicide saved money. The cost benefit accrued
mainly from air travel savings for patients and escorts who no longer
had to travel to a distant secondary care facility. The presence of savings
to the government is evident even after taking into account the capital
and support cost. We found telehealth effective in mental health as-
sessment. Patients and health providers were satisfied with the use of te-
lehealth for mental health assessments. There was no completed suici-
de during the year of this study. 
The one-hour video-consult per patient allotted in this study was
more than adequate. Our current practice is to book one-half hour per
patient because the one-hour videoconference was never fully utilized.
CONCLUSIONS
Provision of mental health assessments for patients in a remote com-
munity in Labrador, Canada, by videoconference, saved money and was
effective. The saving was mainly from the cost of travel. With similar
high costs for patients to travel to distant health facilities in most
circumpolar regions, video-consultation can be cost-effective. Savings
can be directed to other mental health programs.
428 International Journal of Circumpolar Health 63:4 2004
eHEALTH
Acknowledgements
The author wishes to thank the International Grenfell Association for
providing encouragement and financial support for clerical assistance in
preparing the manuscript.
REFERENCES
1. Jong M, Horwood K, Robbins CW, Elford R. A model 
for remote communities using store and forward 
telemedicine to reduce health care cost. Canadian 
Journal of Rural Medicine 2001;6(1):15-30.
2. Zajtchuk R, Gilbert GR.Telemedicine: a new dimen-
sion in the practice of medicine. Disease a Month 
1999;45(6):197-262.
3. Grigsby J, Sanders JH.Telemedicine: where it is and 
where it's going.Ann Intern Med 1998 Jul 15;129(2):
123-7.
4. Wright D.The sustainability of telemedicine projects.
J Telemed Telecare 1999;5 Suppl 1:S107-11.
5. Wright D.Telemedicine and developing countries.A 
report of study group 2 of the ITU development 
sector. J-Telemed-Telecare 1998;4 Suppl 2:1-85.
6. Kesler C, Balch D. Development of a telemedicine 
and distance learning network in rural eastern 
North Carolina. J Telemed Telecare 1995;1(3):178 82.
7. Armstrong IJ, Haston WS. Medical decision support 
for remote general practitioners using telemedicine.
J Telemed Telecare 1997;3(1):27 34.
8. Chodroff PH.A three-year review of telemedicine at 
the community level – clinical and fiscal results. J Tele-
med Telecare 1999;5 Suppl 1:S28-30.
9. Cheung ST, Davies RF, Smith K, Marsh R, Sherrard H,
Keon WJ. The Ottawa telehealth project.Telemed-J 
1998 Fall;4(3):259-66.
10. Kunkler IH, Rafferty P, Hill D, Henry M, Foreman D.A 
pilot study of tele-oncology in Scotland. J-Telemed-
Telecare 1998;4(2):113-9.
11. Ricci MA, Knight SJ, Nutter B, Callas PW. Desktop 
telemedicine in vascular surgery: some preliminary 
findings.Telemed J 1998;4(4):279-85.
12. Whitten PS, Mair FS, Haycox A, May CR,Williams TL,
Hellmich S. Systematic review of cost effectiveness 
studies of telemedicine interventions. BMJ 2002 Jun 
15;324(7351):1434-7.
13. Hersh WR. Telemedicine for Medicare Population.
AHRQ Publication No. 01-E012 July 2001.
14. Roine R,Ohinmaa A,Hailey D.Assessing telemedicine:
a systematic review of the literature. CMAJ 2001 
Sept 18;165 (6):765-771.
15. http://strategis.ic.gc.ca/epic/internet/inict-tic.nsf/en/ 
it07566e.html
16. D’Souza R, Hawker F.A Pilot Study of Outcomes and 
Satisfaction with the use of Tele- Consultation 
Liaison Psychiatry for psychiatric inpatients in Rural 
and Remote General Hospitals in South Australia.
http://www.users.bigpond.com/telemed/abstract1.
htm
17. Brown FW. Rural telepsychiatry. Psychiatr Serv 
1998;49(7):963 4.
18. Hilty DM, Marks SL, Urness D,Yellowlees PM, Nes-
bitt TS. Clinical and educational telepsychiatry appli-
cations: a review. Can J Psychiatry 2004;49(1):12-23.
Dr. Michael Jong
Associate Professor (Family medicine)
Memorial University of Newfoundland
Labrador Health Center
P.O. Box 7000 Stn C
Goose Bay
Newfoundland and Labrador
Canada A0P 1C0
Email: mjong@hvgb.net
